ABSTRACT This study examined trends in rural-urban disparities in all-cause and causespecific mortality in the USA between 1969 and 2009. A rural-urban continuum measure was linked to county-level mortality data. Age-adjusted death rates were calculated by sex, race, cause-of-death, area-poverty, and urbanization level for 13 time periods between 1969 and 2009. Cause-of-death decomposition and log-linear and Poisson regression were used to analyze rural-urban differentials. Mortality rates increased with increasing levels of rurality overall and for non-Hispanic whites, blacks, and American Indians/Alaska Natives. Despite the declining mortality trends, mortality risks for both males and females and for blacks and whites have been increasingly higher in non-metropolitan than metropolitan areas, particularly since 1990. In 2005-2009, mortality rates varied from 391.9 per 100,000 population for Asians/Pacific Islanders in rural areas to 1,063.2 for blacks in small-urban towns. Poverty gradients were steeper in rural areas, which maintained higher mortality than urban areas after adjustment for poverty level. Poor blacks in non-metropolitan areas experienced two to three times higher all-cause and premature mortality risks than affluent blacks and whites in metropolitan areas. Disparities widened over time; excess mortality from all causes combined and from several major causes of death in non-metropolitan areas was greater in
INTRODUCTION
Geographical inequalities in health have long represented an important area of public health research in the USA. [1] [2] [3] [4] [5] [6] Mortality data for urban and rural areas have been available for several decades in the USA although mortality rates have been published infrequently due to the lack of appropriate denominator or population statistics. [1] [2] [3] Reduction of health inequalities, including those between rural and urban areas, has been an important policy goal for the USA since 1990, as specified in its national health initiative, Healthy People.
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Long-term trends and contemporary patterns in all-cause mortality and mortality from major causes of death are routinely analyzed by sex and broad racial/ethnic groups in the USA. 1, [10] [11] [12] Many US studies have also reported mortality differentials according to socioeconomic position or area-based deprivation level. [4] [5] [6] [13] [14] [15] Ruralurban or urbanization patterns in mortality have been analyzed in detail for selected causes of death, such as suicide, heart disease, HIV/AIDS, all cancers combined, and lung, colorectal, prostate, breast, and cervical cancers. [16] [17] [18] [19] [20] [21] [22] To our knowledge, comprehensive efforts have not yet been undertaken to examine US mortality trends and patterns for all-cause mortality and mortality from major causes of death according to urbanization level in a temporal fashion. It is important to know the magnitude and causes of mortality disparities been rural and urban areas for the purposes of social planning and public health decision making. Moreover, temporal analysis of rural-urban differentials not only allows us to track progress toward reducing health disparities between geographical areas, but it also provides important insights into the role of health-policy interventions and of behavioral and healthcare factors such as smoking, obesity, physical activity, and differential access to health services, as well as of changing socioeconomic conditions. 6, 17, 18 Such an analysis is also important for allocating critical social and public health resources towards those in rural or urban areas who may be at higher risk of mortality from major chronic conditions and injuries. 6, [17] [18] [19] The aim of our study is to examine changes in the extent of rural-urban disparities in US mortality between 1969 and 2009. We use a county-based ruralurban variable linked to national mortality data to examine the extent to which differences in all-cause mortality and mortality from major causes of death among US men and women in metropolitan and non-metropolitan areas have changed during the past four decades. We analyze mortality patterns by urbanization level, after adjusting for age, race, sex, and area-poverty rates. We also decompose ruralurban disparities in all-cause mortality attributable to excess rural mortality from selected major causes of death.
METHODS
To analyze temporal rural-urban inequalities in US mortality, we used the national vital statistics mortality database. 1, [10] [11] [12] 23 Since the national mortality database does not allow direct computation of mortality rates for people in rural and urban areas, the 1974, 1983, 1993 , and 2003 rural-urban continuum variables were linked to the agesex-race-county-specific mortality statistics from 1969-1980, 1981-1989, 1990-1998, and 1999-2009 , respectively, to derive mortality estimates. [16] [17] [18] [19] [24] [25] [26] The rural-urban continuum variable, developed by the US Department of Agriculture, classifies all US counties into nine distinct groups according to decreasing urbanization levels or increasing levels of rurality, based on the population size of the counties and their proximity to metropolitan areas. [17] [18] [19] [24] [25] [26] [27] This rural-urban variable defines the degree of urban (city-like) or rural character of a particular geographic area. The variable further subdivides non-metropolitan areas into small-urban towns and completely rural areas in terms of population size, commuting flows, and the degree to which they are socioeconomically integrated with the larger metropolitan areas. 1, [24] [25] [26] The nine categories are defined as follows: (1) most urban = counties in metropolitan areas of 1 million population or more; (2) 2nd most urban = counties in metropolitan areas of 250,000-1,000,000 population; (3) 3rd most urban = counties in metropolitan areas of less than 250,000 population; (4) 4th most urban = urban non-metropolitan counties with population of 20,000 or more, adjacent to a metropolitan area; (5) 5th most urban = urban non-metropolitan counties with population of 20,000 or more, not adjacent to a metropolitan area; (6) 6th most urban = urban non-metropolitan counties with population of 2,500-19,999, adjacent to a metropolitan area; (7) 7th most urban = urban non-metropolitan counties with population of 2,500-19,999, not adjacent to a metropolitan area; (8) 2nd most rural = rural counties with a population of G2,500, adjacent to a metropolitan area; and (9) most rural = rural counties with a population of G2,500, not adjacent to a metropolitan area. [14] [15] [16] For computing mortality rates, we collapsed the nine rural-urban continuum categories into five groups: large metropolitan county group (code 1), medium metropolitan county group (code 2), small metropolitan county group (code 3), urban non-metropolitan county group (codes 4-7), and rural non-metropolitan county group (codes 8 and 9). The number of counties in these five rural-urban groups were 414, 325, 351, 1,381, and 670, respectively. 19, 26, 27 The five rural-urban groups accounted for 53.4, 20.1, 10.0, 14.8, and 1.7 % of the total US population in 2010, respectively. 26 The broad metropolitan category included large metropolitan counties with population ≥1 million and smaller metropolitan counties of population G250,000. The non-metropolitan category included small-urban towns of population G20,000 and rural towns with a population of G2,500, which may or may not be adjacent to a metropolitan area. [17] [18] [19] 25, 26 Although health and socioeconomic conditions do differ across the five rural-urban groups, the long-term mortality trends between the broader metropolitan and non-metropolitan categories are taken to depict rural-urban trends over time. [17] [18] [19] 25, 26 Mortality rates were computed for 12 3-year time periods : 1969-1971, 1972-1974,…, 2002-2004 and 1 5-year period, 2005-2009 . These time periods were used due to the availability and confidential restrictions of county-level mortality data. 11, 23 Age-sex-race-county-specific deaths for the 13 time periods were obtained using the national mortality database, 10, 11, 23 whereas age-sex-racecounty-specific population estimates for the same time periods, developed by the US Census Bureau, served as denominators for computing mortality rates. 11, [28] [29] [30] Each of the 3,141 counties in the mortality database was assigned one of the five rural-urban continuum categories or one of the two metropolitan-nonmetropolitan categories. Mortality rates were age-adjusted by the direct method using the age composition of the 2000 US population as the standard and age-specific mortality rates for 19 age groups: G1, 1-4, 5-9,…., 80-84, 85+ years. 11, [17] [18] [19] [20] Since metropolitan and non-metropolitan areas differ substantially in their socioeconomic and demographic characteristics, 17, 26, 30 we examined rural-urban differences in mortality by stratifying analyses according to area-poverty level and race for 1990-1992 and 2005-2009 . For income-specific analyses, we linked county-level poverty data from the 1990 and 2000 censuses with county-level mortality statistics for 1990-1992 and 2005-2009, respectively. 28, 29 Five area-poverty groups were used: G5.00 % (i.e., less than 5 % of the population below the poverty line in a county), 5.00-9.99 %, 10.00-14.99 %, 15.00-19.99 %, and ≥20 %.
Log-linear regression models were used to estimate annual rates of change in mortality trends in metropolitan and non-metropolitan areas. 5, 6, 17, 18 Specifically, the logarithm of the mortality rates were modeled as a linear function of time (calendar year), which yielded annual exponential rates of decline in mortality rates. 5, 6, 17, 18 Metropolitan-nonmetropolitan disparities in mortality were described by rate ratios or relative risks and rate differences, which were tested for statistical significance at the 0.05 level. [17] [18] [19] Absolute rate differences in all-cause mortality between metropolitan and non-metropolitan areas were decomposed into contributions by major underlying causes of death. Additionally, all-cause mortality was modeled as a function of age distribution, sex, race, poverty level, and rural-urban continuum. Poisson regression models, as estimated by the SAS GENMOD procedure, were used to derive relative risks of all-cause mortality and premature mortality (under age 75 years) by urbanization level after adjusting for poverty levels. 31 Figure 1 presents sex-and race-specific all-cause mortality trends in metropolitan and non-metropolitan areas from 1969 to 2009. Despite the declining mortality trends, mortality risks for both males and females and for blacks and whites have been increasingly higher in non-metropolitan than in metropolitan areas, particularly since 1990. Between 1969 Between -1971 Between and 2005 Between -2009 , residents of metropolitan areas experienced faster declines in mortality than those of non-metropolitan areas, which contributed to the widening gap in mortality. This pattern held for both men and women and for whites and blacks. During 1969-2009, all-cause mortality among men in metropolitan areas decreased at 1.40 % per year, significantly faster than the annual rate of decline of 1.09 % for men in non-metropolitan areas. The average annual mortality declines for women in metropolitan and non-metropolitan areas were 0.98 and 0.68 %, respectively. Mortality among blacks declined at an annual rate of 1.01 % in metropolitan areas and at a rate of 0.80 % in nonmetropolitan areas. For whites, the corresponding rates of decline were 1.18 and 0.91 %. Inequalities in mortality between non-metropolitan blacks and metropolitan whites were large and increased over time, from a relative risk of 1. Mortality rates increased with increasing levels of rurality for the total population and for non-Hispanic whites, blacks, and American Indians/Alaska Natives (Fig. 2) . In 2005-2009, mortality rates varied from a low of 391.9 per 100,000 population for Asians/Pacific Islanders in rural areas to a high of 1,063.2 for blacks in smallurban towns. Non-Hispanic whites in rural areas had 13 % higher mortality (RR= 1.13; 95 % CI=1.13-1.14), blacks in rural areas had 8 % higher mortality (RR= 1.08; 95 % CI=1.06-1.09), and American Indians/Alaska Natives in rural areas 162 % higher mortality (RR=2.62; 95 % CI=2.54-2.71) than their counterparts in large metropolitan areas. No consistent relationship between urbanization level and mortality was found for Asians/Pacific Islanders and Hispanics. Racial/ethnic and rural-urban patterns in mortality were similar for males and females, with females and males in rural areas having 13 and 16 % higher mortality than their counterparts in large metropolitan areas, respectively. Among men, blacks in small-urban towns and small-metropolitan areas had the highest mortality rates, whereas American Indians/Alaska Natives in rural areas had the highest mortality rates among women (Fig. 2) .
RESULTS
Area-poverty gradients were steeper in rural areas, which maintained higher mortality than urban areas after adjusting for poverty level (Tables 1 and 2 ). Both urbanization and poverty level contributed significantly to variations in all-cause and premature mortality in [2005] [2006] [2007] [2008] [2009] . Regardless of poverty level, rural non-metropolitan residents experienced 16 % higher all-cause mortality and 26 % higher premature mortality than residents of large metropolitan areas (Table 2) . Rural-urban disparities in mortality were more marked when race and poverty were considered jointly. Blacks in poor non-metropolitan areas (poverty rate ≥20 %) had the highest all-cause and premature mortality rates, two to three times higher than those for whites and blacks in affluent metropolitan areas (poverty rate G5 %) (data not shown). Rural-urban disparities in age-specific mortality, all-cause mortality, and mortality from several major causes of death widened between 1990 and 2009 (Table 3 ). Compared to metropolitan areas, the overall all-cause mortality in nonmetropolitan areas was 2 % higher in 1990-1992 but 13 % higher in [2005] [2006] [2007] [2008] [2009] . Disparities widened for mortality in every age group, particularly for children and those aged 25-44. Infant mortality was 11 % higher and child mortality 41 % Metropolitan areas consist of large metro counties of a million people or more and smaller metro counties of population G250,000. Non-metropolitan areas consist of small urban towns with a population G20,000 and rural towns with a population G2,500. Mortality rates are per 100,000 population and age-adjusted to the 2000 US standard population. For computing relative risks of mortality, area poverty rate G5 % was treated as the reference category. Relative risks were adjusted by Poisson regression for age, sex, and race Affluent area = county poverty rate G5.00 %; Poor area = county poverty rate ≥20.00 %. All mortality rate differences were statistically significantly different from 0 at pG0.05. Source:
Data derived from the US National Vital Statistics System, 1990-2009 Affluent area=poverty rateG5.00 %. Poor area=poverty rate ≥20.00 %. Source: Data derived from the US National Vital Statistics System, 1990-2009 *pG0.05, mortality rate ratios were statistically significantly different from 1 at this level a Ratio of mortality rate for poor non-metropolitan areas to that for affluent metropolitan areas b Infant mortality rate per 100,000 live births c higher in non-metropolitan than metropolitan areas. Non-metropolitan residents aged 25-44 years had 8 % lower mortality in 1990-1992 but 36 % higher mortality in [2005] [2006] [2007] [2008] [2009] . Relative risk of mortality in 2005-2009 was significantly higher in nonmetropolitan than metropolitan areas from heart disease, stroke, lung, colorectal, prostate, cervical, esophageal, kidney, and brain cancers, melanoma, leukemia, nonHodgkin's lymphoma, COPD, diabetes, pneumonia/influenza, nephritis, liver cirrhosis, Alzheimer's disease, unintentional injuries, suicide, SIDS, and birth defects. Relative risk of mortality in non-metropolitan areas increased significantly between 1990 and 2007 from 1.05 to 1.13 for CVD, from 1.01 to 1.17 for lung cancer, from 0.96 to 1.11 for colorectal cancer, from 1.01 to 1.06 for prostate cancer, from 1.07 to 1.26 for COPD, from 1.04 to 1.17 for diabetes, from 1.04 to 1.16 for pneumonia/influenza, from 1.11 to 1.18 for nephritis, from 0.81 to 1.09 for liver cirrhosis, from 1.16 to 1.56 for SIDS, and from 1.15 to 1.34 for suicide ( Table 3 ). The decomposition of the absolute mortalityrate differences in 2005-2009 in Table 4 indicates that the causes of death contributing most to the excess mortality in non-metropolitan areas include heart disease (24.0 %), unintentional injuries (18.5 %), COPD (10.6 %), lung cancer (8.7 %), stroke (7.4 %), diabetes (3.7 %), suicide (3.7 %), pneumonia/influenza (2.7 %), kidney diseases (2.6 %), Alzheimer's (2.5 %), and colorectal cancer (1.9 %). Relative contributions of all cancers combined, lung and colorectal cancers, and liver cirrhosis to excess rural mortality increased markedly between 1990-1992 and 2005-2009. Mortality from breast cancer, homicide, perinatal conditions, HIV/AIDS, and other infectious diseases were higher in metropolitan than in non-metropolitan areas and they contributed negatively to the mortality gap in both 1990-1992 and 2005-2009. However, the nonmetropolitan advantage in mortality from these causes, particularly HIV/AIDS, diminished between 1990 and 2009 as the declines in mortality from these causes in non-metropolitan areas were slower than those in metropolitan areas.
Differentials in all-cause mortality and age-specific mortality between rural poor and urban rich increased in both absolute and relative terms (Tables 4 and 5 ). Compared to those in affluent-metropolitan areas, residents of poor-nonmetropolitan areas had 25 % higher mortality in 1990-1992 but 42 % higher mortality in 2005-2009 (Table 5 ). Infant mortality was 1.9 times higher, child mortality 2.6 times higher, and mortality among those aged 25-44 years 3.0 times higher among the rural poor compared to urban rich in [2005] [2006] [2007] [2008] [2009] . Not only was the relative risk of mortality significantly higher among the rural poor than urban rich in 2005-2009 but it increased between 1990 and 2009 from CVD, major cancers, diabetes, COPD, cirrhosis, pneumonia/influenza, and infectious diseases. In 2005-2009, the rural poor had 4.7 times higher HIV/AIDS mortality, 4.5 times higher homicide mortality, and 2.4 times higher unintentional-injury mortality than the urban rich. CVD, unintentional injuries, cancer, COPD, and diabetes accounted for 74.3 % of the absolute mortality difference between rural poor and urban rich. The contribution of cancer, COPD, diabetes, cirrhosis, pneumonia/influenza, and infectious diseases to the excess mortality among the rural poor increased between 1990-1992 and 2005-2009 (Table 4) .
DISCUSSION
Although mortality rates have declined consistently for all socio-demographic groups in the USA during the past four decades, 1,10-12 our study shows substantial and increasing rural-urban disparities in all-cause mortality and mortality from several major causes of death over time, as both absolute and relative inequalities in mortality widened between 1969 and 2009. In contrast to the current pattern of higher rural mortality, the overall US mortality in 1950 was higher in urban and metropolitan areas than in rural and non-metropolitan areas although infant, child, and youth mortality rates were higher in non-metropolitan areas. 2, 3 Consistent with the contemporary pattern, mortality from unintentional injuries (mainly motorvehicle accidents) and suicide has historically been higher in rural and nonmetropolitan areas than in urban areas. 16, 32, 33 The impact of poverty on mortality was substantial, particularly among people in non-metropolitan areas. Poverty levels only partially accounted for rural-urban differences in all-cause and premature mortality, and the rural-urban disparities in mortality were largest in areas with the highest poverty rates. Similar patterns have been observed previously for the USA, with both rural-urban continuum and area deprivation contributing independently to variations in cancer, HIV/AIDS, and youth mortality. [17] [18] [19] [20] 27 When both race and area poverty are taken into account, the inequalities are found to be even more marked, with poor blacks in nonmetropolitan areas experiencing two to three times higher risks of all-cause and premature mortality than affluent blacks and whites in metropolitan areas. Remarkably, the current mortality experience of rural blacks is similar to the mortality experience of urban and rural whites in the mid-1970s. Excess mortality in rural areas and among the rural poor is primarily driven by higher mortality from CVD, unintentional injuries, cancer, COPD, and diabetes.
With inequalities in all-cause mortality and mortality from several major causes of death on the rise, rural-urban disparities in mortality are not expected to diminish for the foreseeable future. Indeed, if differential mortality trends of the past 20 years were to continue into the future, the non-metropolitan-metropolitan gap in all-cause mortality is expected to widen even further by 2020. Based on our log-linear regression forecast models of trends between 1987 and 2009, relative risk of mortality in non-metropolitan areas, compared to metropolitan areas, was expected to increase in 2020 to 1.21 for the total population, 1.22 for males, and 1.20 for females, respectively (complete forecast data available from authors). Existence of such marked and growing rural-urban disparities in US mortality runs counter to the goals of the national health initiative that calls for further reductions or elimination of health inequalities by 2020.
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In addition to the long-term trend analyses of all-cause and cause-specific mortality, decomposition of rural-urban disparities in mortality by cause of death is an important feature of this study. Our decomposition analysis showed that unintentional injuries, CVD, COPD, and lung cancer accounted for 70 % of the overall rural-urban gap in mortality and 62 % of the mortality gap between the rural poor and urban rich in [2005] [2006] [2007] [2008] [2009] . Interestingly, the rural-urban disparities (as measured by mortality rate ratios and rate differences) in all-cause mortality and mortality from these major causes of death widened between 1990 and 2009. Chronic diseases associated with lifestyle factors such as CVD, respiratory diseases, lung and colorectal cancers, diabetes, and kidney diseases are becoming increasingly important determinants of excess mortality in rural areas and among the rural poor.
Rural-urban patterns in US mortality were generally consistent with those for Canada and Australia, where all-cause mortality and mortality from CVD, diabetes, lung cancer, unintentional injuries (including motor-vehicle accidents), and suicide also tend to be higher in more rural areas. 34, 35 For example, all-cause mortality and CVD mortality in Canada during 1986-1996 were 13 % higher in remote rural areas compared to urban areas-a finding similar to that for the USA. 34, 35 The magnitude of rural-urban disparities was higher in Australia, where residents in very remote areas had about 50 % higher mortality than their urban counterparts. 35 Rural-urban patterns differed for England, where men and women in rural areas had lower all-cause mortality and mortality from lung cancer, respiratory diseases, and heart disease than their urban counterparts in 2002-2004. 36, 37 Deprivation did partly account for excess urban mortality in England, but rural residents maintained lower all-cause, lung cancer, and respiratory-disease mortality. 36, 37 Our study has limitations. First, although we did use rural-urban continuum codes from four different decades to classify metropolitan and non-metropolitan areas over time, migration or population change could have affected the long term rural-urban mortality trends. 16, 25 Population growth in non-metropolitan areas has been slower than in metropolitan areas for the past four decades and, indeed, more recently, nonmetropolitan areas as a whole have experienced population decline, both as a result of a birth deficit (excess of deaths over births) and out-migration. 16, 25 If more affluent residents from rural and non-metropolitan areas migrated to urban and metropolitan areas, that would have increased the rural-urban mortality gap. The return migration of elderly retirees, blue-collar or more disadvantaged workers, and disenchanted urban residents to rural areas would have a similar effect on rural-urban mortality gap. 16 Second, our trend analysis is based on metropolitan and non-metropolitan differences. An analysis using the more detailed five-category rural-urban variable might show a different pattern or greater disparities in mortality according to urbanization level. Third, our socioeconomic measure was county-level poverty rate, which could vary greatly across census tracts within a given county. 5, 6, 19, 20 Unfortunately, census-tract geocodes are not available in the national mortality database. 6, 11, 19, 20 Given the compositional heterogeneity of counties, the effect of poverty on mortality reported here is likely to be underestimated in both metropolitan and non-metropolitan areas. 5, 6, 19, 20 Widening rural-urban inequalities in mortality shown here may reflect increasing temporal inequalities in socioeconomic conditions between metropolitan and nonmetropolitan areas. Rural-urban differences in family income, wealth, poverty, unemployment, and healthcare access have either persisted or increased markedly during the past four decades. 26, 30 The income gap between metropolitan and nonmetropolitan areas increased from $2,892 in 1970 to $16,842 in 2009. 26 The median family income of metropolitan residents in 2009 was $67,248, compared with $50,406 for non-metropolitan residents. 26 Educational inequalities rose between 1970 and 2009, as 17.3 % of non-metropolitan residents and 29.5 % of metropolitan residents currently report having a college degree. During 1970-2009, the poverty rate remained substantially higher in non-metropolitan areas than in metropolitan areas. 26, 30 The 2009 poverty rate was 17.3 % in non-metropolitan areas and 12.9 % in metropolitan areas. 26, 30 Rural-urban inequalities in mortality may also reflect inequalities in behavioral and healthcare factors. 19, 26, 38 Rural areas have higher smoking and obesity rates and lower access to health services. 26, 38, 39 Rural-urban patterns in smoking behavior have changed over the past four decades. In 1976, the smoking prevalence among US adults was 37.8 % for persons living in central cities of metropolitan areas, 36.5 % for persons living outside the central cities in metropolitan areas, and 25.1 % for persons living on rural farms. 17, 40 Contemporary data indicate changing rural-urban patterns, with smoking rates being currently higher among men and women in non-metropolitan areas than in metropolitan areas and smoking prevalence increasing with increasing levels of rurality. 17, 39 In 2010, current smoking prevalence was 16.9 % in large metropolitan areas, 19.7 % in small metropolitan areas, and 26.9 % in nonmetropolitan areas. 39 Changing urbanization patterns in smoking are also confirmed by the long-term shifts and reversal of US lung cancer mortality patterns. 17 Until the 1970s, lung cancer mortality was significantly higher in metropolitan areas, whereas it is currently higher in rural and non-metropolitan areas. 17 Obesity prevalence is not only higher in rural areas, but it has increased more rapidly in rural than in urban areas during the past three decades. Between 1976 and 2010, the obesity prevalence in large metropolitan areas rose by 2.8 times to 25.9 %, whereas the prevalence in nonmetropolitan areas increased by 3.5 times to 33.2 %. 39, 40 Rural residents also report significantly higher rates of hypertension, physical inactivity, self-assessed fair/poor health, psychological distress, diabetes, disability, and functional limitation than their urban counterparts. 39 Moreover, the ruralurban inequalities in health determinants have increased over time, as rural residents currently fare worse in these health indicators than urban residents, compared to two decades ago. 39, 41 Lower seatbelt use, longer driving distances, differences in motor-vehicle safety, speed limits, and enforcement may contribute to higher motorvehicle-injury mortality in rural areas. 27, 42 The health of US children is also less favorable in rural areas than in urban areas. 43 Rural children have higher prevalence of obesity, exposure to secondhand smoke, chronic conditions, and obesogenic environment than their urban counterparts. [43] [44] [45] The rural-urban gap in child health, coupled with the increased inequalities in infant, child, and youth mortality, could prove to be a hindrance for any future efforts to reduce the rural-urban gap in mortality.
Substantial improvements in material living conditions are needed to ensure further reductions in mortality rates in rural areas, as they have remained disadvantaged over the past four decades in terms of socioeconomic conditions, economic and educational opportunities, provision of health services, access to essential goods and services, and transportation. 16, 17, 19, 26 Health policy interventions such as smoking reduction, anti-obesity measures, and improved healthcare access have the potential to reduce health inequalities between rural and urban areas. 6, 19 However, reducing inequalities in education, poverty, unemployment, housing, transportation, and labor market opportunities, the underlying social determinants of health inequalities, is essential from a policy standpoint for tackling long-term health and behavioral inequalities between rural and urban areas. 5, 6, 19, 46 
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